The southern open cluster NGC 4852 was re-observed in the UBVRI passbands to refine its intrinsic fundamental parameters. An extended spectral coverage was also undertaken aimed at obtaining a clear picture of the kind of stars inhabiting the cluster upper main sequence. We detected an unusual number of B-type stars including a new weak-emission Be star that raises to three the number of confirmed emission objects known in the cluster area. Our analysis, however, is conclusive in that none of them belongs to the cluster. With the new data set, we improved the fundamental parameters of NGC 4852: it is little bit farther than formerly assumed; the reddening, which increases smoothly with the distance, is lower than early estimates; and more importantly, it is really a young object of nearly 40-60 Myr, contrary to the age of 200 Myr stated before. By means of spectroscopic parallaxes we secured the star distances, finding a good agreement between spectroscopic and zero-age main-sequence fitting distances, within the errors. The spatial distribution of the stars allows us to infer that NGC 4852 is the final, closer to the Sun, structure of a star-forming region and that a distant group of early-B-type stars, located immediately beyond the cluster, seems to be part of an extended OB association. The three emission stars detected in the region are related to this farther group. Finally, two extremely faint and blue stars were also found in the cluster zone. They have no connection with NGC 4852 but seem to be white-dwarf candidates.
the strategy followed by these authors, a number of stars brighter than V = 12 were not being measured because of saturation. The authors were nevertheless able to set the parameters of NGC 4852, placing it at 1.1 kpc from the Sun, adopting a mean colour excess E(B − V) = 0.45 (given by visual inspection) and estimating its age to be in the range As reported in the literature, in the cluster area, there are two emission stars: Wray 15-1039 (Wackerling 1970; Stephenson & Sanduleak 1977) and CPD −59 4639, a Be star (Feast, Thackeray & Wesselink 1957) . The nearby cluster NGC 4755, a fairly young object (10-14 Myr, Sagar & Cannon 1995; Bonatto et al. 2006 ), also has emission stars. Although it remains a difficult astrophysical problem to confirm if the Be phenomenon is an evolutionary effect happening in the second half of the main-sequence lifetime, or if it originates in the conditions of the formation of some stars, which include fast rotation and probably other factors (Fabregat & Torrejón 2000) , it seems to be clearly established that this emission phase shows a high-frequency peak in clusters about 13-25 Myr old (Fabregat & Torrejón 2000) . It is also well known that Be-type stars are hardly observed in clusters older than 100 Myr (McSwain & Gies 2005) . We therefore wonder if the loss of the brightest and earliest cluster members in the Carraro et al. study led them to assume for NGC 4852 an incorrect older age, since the presence of emission stars (in particular, of Be type) in the cluster area suggests a priori that it is a young cluster rather than an intermediate-age one, as they proposed. In this work, we want to scrutinize the upper main sequence of the cluster to clearly state its fundamental parameters and to study its possible connection with the mentioned emission stars.
Bearing this in mind, we undertook a vigorous effort to obtain spectroscopy for 40 of the brightest stars of NGC 4852, as well as UBVRI photometry of the very centre of the cluster. Besides our wish to clarify the evolutionary status of this object and to refine its parameters, we also aim at a better interpretation of the role of emission stars in open clusters. This is an issue of major astrophysical interest as pointed out by McSwain & Gies (2005) whose results indicate, additionally, a possible increase in the fraction of Be stars with increasing Galactocentric distance (in environments of decreasing metallicity), a question that remains open due to the scatter in their data.
Just for the sake of completeness, and in terms of what is known about NGC 4852, we want to mention that Carraro et al. (2005) also derived luminosity functions and present-day mass functions (MFs), finding that the cluster is one of the most extended in mass and that its MF slope is basically consistent with the classical Salpeter (1955) MF over the whole mass range, that is, there is no any significant change in slope. According to Scalo (1998) , the mean slope for the MF in clusters younger than half a Gyr is x = 2.25 ± 0.88 and the MF of NGC 4852 reflects this behaviour. Therefore, this is another reason to set on a firmer base the parameters of the cluster.
P H OTO M E T R I C DATA
The field of NGC 4852 was observed at the Cerro Tololo Inter-American Observatory (CTIO, Chile) with the 1-m (ex YALO, now operated by the SMARTS Consortium) telescope and the Y4K Camera 1 (Y4KCam) of the Ohio State University. The Y4KCam has a 4K×4K CCD that covers a square on the sky of 20 × 20 arcmin 2 at a scale of 0.289 arcsec pixel −1 ; the filters provided include a Johnson-Cousins BVRI set plus a U+ CuSO 4 filter.
The observing procedure was as follows. To eliminate cosmic rays and improve the signal-to-noise ratio, three identical exposures per filter were taken and combined; the full reduction was performed on these combined images. Short exposures to measure bright stars were also taken. The cluster was observed on two nights (2006 April 22-23 and 23-24, of a three-night observing run) to crosscheck the internal consistency of the photometry and combine the data wherever possible. Details pertinent to the observations are in Table 1 . Sky flats (U filter) and dome flats (BVRI filters) were obtained and used. The dome flat illumination coincides acceptably with that of the sky flat on an area of ∼2K × 2K around the position (x, y) = (1500, 1500), but, outside it, they depart increasingly; for this reason, the cluster was centred around the mentioned position, resulting in an area for our survey of 11.1 × 11.6 arcmin 2 .
To do absolute photometry, more than 30 standard stars of Graham (1982) were observed throughout each night of the run; the stars belong to Graham's E4-E8 fields. The range in the index (B − V) for the observed standard stars was 0.02-1.32, that for (U − B) was −0.42 to 1.41, that for V was 9.3-16.5 and the range of the airmass covered was 1.04-1.30. The reduction and photometric procedures were mostly carried out inside the IRAF 2 environment. Although the frames were processed as usual, the images of the Y4KCam required an additional step since, to avoid a high readout time, the chip's four quadrants are read independently and thus have different levels of bias. Following the procedure suggested by P. Massey 3 and using his programs, each raw image was first cut into four quadrants, each part was then corrected by the corresponding overscan, and lastly the quadrants were rejoined to continue the processing of the entire image. The differences among the quadrants were nevertheless impossible to eliminate completely; in our typical, long-exposure, fully reduced V frames, the jumps were of about 30 ADUs, not significant for the purposes of this work.
The photometric package utilized was DAOPHOT (Stetson 1987 (Stetson , 1990 . Aperture photometry was performed to obtain the instrumental magnitudes of standard stars and some bright cluster stars. Profile-fitting photometry was performed in each program frame by constructing the corresponding point spread function. The zeropoint of the instrumental magnitudes for each image was determined with small-aperture photometry and growth curves.
For each of the three nights, the transformation coefficients were of the form
where M and m are the standard and instrumental magnitudes, X is the airmass, C is an appropriate standard colour index and c i are the zero-point, first-order extinction, colour-term coefficients. A second-order extinction term did not seem to improve the fittings. Table 2 shows in particular that the colour term for B has rather a large negative value, which indicates that the provided B filter is non-standard. Unfortunately, there are few B stars in the Graham list of stars to trace out the effect of this non-standard filter on the U and B magnitudes for B stars, so it is not feasible to fit a different transformation for (U − B) and (B − V) for the bluest stars (as pointed out by Graham 1982) . Therefore, it is likely that the UBV colours of the bluest and earliest spectral-type stars in the field of NGC 4852 are not as well standardized as stars later than B8.
As for the program stars, no general trends were noted when the photometric data of both nights were compared, so they were combined in one single list of magnitudes and colours. The final photometry for NGC 4852 is in Table 3 and consists of 3334 entries. Fig. 1 is the finding chart (enclosed by a short-dashed square) superposed to a DSS blue plate.
The five stars numbered from #10001 to #10005 in Fig. 1 and listed at the end of Table 3 deserve a comment. The bright stars #10001 (HD 112852) and #10003 are in the field observed at the CTIO, but they could not be measured because of saturation; the other three stars are outside the observed region. Since it was desirable to have photometry of these stars as they are included in our spectroscopic survey (see the next section), additional measurements of the cluster in the form of very short exposures in UBV were carried out using the 1340 × 1300 Roper CCD 4 attached to the 2.15-m telescope at the Complejo Astronómico El Leoncito (CASLEO), Argentina. These data were calibrated using stars already observed at the CTIO as secondary standards. Technical details and reduction procedures for Roper CCD observations, including typical extinction coefficients, can be found in Giorgi et al. (2007) . Fig. 2 shows five panels where the errors in colours and magnitudes returned by DAOPHOT are indicated as a function of V. Down to V ' 19 mag all stars have low errors except for the (U − B) index, which strongly increases for larger V magnitudes. This is the result of relatively short exposure times. We compared our photometry with that of Carraro et al. (2005) ; mean differences (in the sense: this paper minus Carraro et al.) and standard deviations were computed at two apparent magnitude levels as shown in Table 4 . The number of stars N involved in each determination is also indicated. The agreement in V is reasonably good at any V magnitude limit, the mean difference in (B − V) is rather large and the scatter around the mean seems to be important only at fainter magnitudes. In the case of (U − B), the mean differences are not significant, but the standard deviations are, on the contrary, quite large in both apparent magnitude limits.
SPECTROSCOPIC DATA
Low-resolution spectra were obtained for 40 stars distributed across the cluster surface in February and March, 2006 July, 2007 March and 2010 April at the CASLEO. The instrument utilized was a spectrograph REOSC 5 in simple dispersion mode attached to the Cassegrain focus of the 2.15-m telescope, using a 600 l mm −1 grating in the first order with a dispersion of 1.64 Å pixel −1 , and a CCD Tek 1024 × 1024 detector. The spectra achieved a signal-tonoise ratio of about 200 and cover a wavelength range that goes from 3800 to 6200 Å, that is, from the Ca II K and H lines to beyond Hβ, the spectral region traditionally used in the MK classification for the determination of accurate spectral types. The reduction process was carried out with standard procedures and routines running within IRAF.
For classification purposes, MK standard stars were also observed with the same configuration at the CASLEO, and the Digital Spectra Classification of R. O. Gray 6 and the MK Standard 7 were used. An estimate of the accuracy of our classification indicates that, potentially, it can be wrong in half a subtype and one luminosity class with reference to the classification scheme (see, however, Section 5). The normalized spectra are shown in Fig. 3 along with the corresponding star identifications and MK classifications. Table 5 lists the derived spectral types for the 40 stars, together with the apparent magnitudes, colour excesses, absolute magnitudes, apparent distance moduli and distances (with their errors) obtained from the MK classifications; a further discussion of these spectra is in Section 5.
R E V I S I N G T H E C L U S T E R PA R A M E T E R S : P H OTO M E T RY A N D S P E C T RO S C O P Y

Cluster size
The apparent size of NGC 4852 was carefully determined through star counts by Carraro et al. (2005) who indicated that the cluster radius is about 4 arcmin when counts include all stars down to V = 16. This value is similar to the one found by Ahumada (2008) in a preliminary analysis of the photometric data of Section 2, by comparing the cluster colour-magnitude diagrams with those of a nearby field. However, the very deep photometry of Carraro et al. also shows that the cluster radius increases up to 6 arcmin at magnitudes ranging from V = 16 to 18; after that limit, the cluster vanishes into the stellar background. The present photometric survey therefore includes the entire cluster down to V = 16 and about 90 per cent of the cluster below this magnitude.
Reddening towards the cluster
Given the evident youth of the cluster (see diagrams in Fig. 6 shown later), there are a number of early-type stars that can be used to estimate the cluster reddening by means of the well-known Q-method, that is, solving the equations
The requirement of an approximately linear relation between (U − B) and (B − V) in the colour-colour diagram (upper left-hand panel in Fig. 6 shown later) suggests that stars with observed (B − V) lesser than ∼0.36 be used in the iterations; besides, the group of bright stars that clearly appear detached from the sequence in the same diagram (see discussion in Section 4.4) puts an upper limit of (U − B) ∼ −0.3, thus leaving a total of 21 stars to calculate the reddenings. In this way, we obtain E(B − V) = 0.36 ± 0.01 and E(U − B) = 0.27 ± 0.01. 
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Extinction towards the cluster
We start by inspecting the colour-excess relation that can be used to estimate intrinsic colours, taking advantage of the large number of available spectral types. In Fig. 4 , we plot the reddenings E(U − B) and E(B − V) derived from the individual spectral types, luminosity classes and intrinsic colour indices given by Schmidt-Kaler (1982) and listed in Table 5 (columns 4 and 5). The solid line is the canonical
Two facts preclude us from estimating the precise value of the colourexcess relation in the cluster: the most important one is that the reddening range is too small to perform a reliable fitting of the data; the other is the presence of some spread in the colour excesses produced partly by cosmic data scatter, but mainly because of the uncertainties in our classification. Therefore, we assume that the canonical law is fully representative of the colour-excess relation across NGC 4852.
The next step is to combine our photometry with 2MASS data (Skrutskie et al. 2006 ) and with our spectral classification of 40 stars (Section 3) to estimate the value of the ratio R = A V / E(B − V). For this, we applied the colour-difference method based on the van der Hulst # 15 extinction curve (Johnson 1968 ), which computes the colour excesses in visible and infrared wavelengths. As above, in the visible range, we combined our data with in- Carraro et al. (2005) .
0.00 0.04 −0.11 0.11 −0.02 0.13 1234 trinsic colours and spectral types from Schmidt-Kaler (1982) ; in the infrared, we used analogous relations from Koornneef (1983) combined with JHK 2MASS data. All the individual colour ex-
90, as given in Johnson (1968) and rectified for Cousins passbands. Fig. 5 shows the observed mean curve (dashed line) from our stars plotted in the E(X − V)/E(B − V) versus λ −1 plane, together with the curve # 15. The vertical bars stand for the standard deviation of the mean at each wavelength. According to the usual procedure, the asymptotic projection of the mean observed curve to infinite wavelength gives the ratio of visual to selective absorption, R. We can see that the mean observed values are almost coincident with the curve # 15 along the full range of wavelength. The slight departure of the observed curve with respect to curve # 15 is produced by the influence of a few stars with anomalous infrared colours. Exceptions aside, the mean observed curve tends asymptotically to the normal value R = 3.1, which we therefore adopt for NGC 4852.
Colour-colour and colour-magnitude diagrams
Prior to building the photometric diagrams, we discarded those stars with photometric errors larger than 0.10 mag to reduce noise and to increase the quality of the diagrams, especially towards fainter magnitudes. This is a reasonable procedure that, although diminishing the number of stars available at the low-luminosity part of the diagrams, nevertheless reduces the presence of false structures produced by large errors. Fig. 6 shows four photometric diagrams of NGC 4852. The following comments arise after a brief inspection. The cluster sequence, clearly detached from the general star field, appears in all the panels. Of special interest is the two-colour diagram (TCD, C°2 011 The Authors, MNRAS 415, 1355-1365 Monthly Notices of the Royal Astronomical Society C°2 011 RAS = 0.28 ± 0.02 to fit properly the cluster sequence; the errors were estimated by eye inspection. These reddenings are consistent with those obtained from the photometry (Section 4.2). Carraro et al. (2005) , who applied a similar strategy to the same empirical ZAMS, obtained the larger value E(B − V) = 0.45. We speculate that the difference may come, first, from the loss of the brightest stars in Carraro et al., which precluded them from considering the obvious data scatter reflected in the TCD, and, secondly, from the difference between the (B − V) indices in both photometries (cf . Table 4 ).
Turning to the stars represented by a (+), it is interesting to see how clearly they detach from the rest in the V versus (U − B) diagram (lower left-hand panel), composing a parallel sequence of stars located beyond the cluster and not related to it. It should be recalled here that the (U − B) index is a powerful tool because it is a better temperature discriminator and it is sensitive to reddening effects; for this reason, the pattern is not visible in the remaining colour-magnitude diagrams. However, not all of these stars are located behind NGC 4852: two of them, # 925 and # 943, are very blue and extremely faint, which makes them serious candidates to become white dwarf stars located somewhere in between the cluster and the Sun.
The spectral classification in Table 5 leaves no doubt about this: the (+) stars have (on average) earlier B spectral types than the stars in NGC 4852. Both groups are seen with similar apparent magnitudes just because the hotter are at larger distances from the Sun. This is the best explanation for what is evident from the V versus (U − B) diagram: eight stars compose a parallel hot sequence of distant stars, of which three are early (B3) Be-type stars and two stars are very faint, hot stars.
The remaining panels in Fig. 6 show a series of stars that have similar reddenings and cooler spectral types, from a photometric perspective. Finally, at V ∼ 16 the cluster vanishes into a population of thin-disc field stars.
It is worth drawing attention to the clear gap in the main sequence covering a magnitude V range from 13.5 to 13.8 and centred at (B − V) = 0.5. At the same apparent magnitude, the gap appears better defined in the V versus (V − I) diagram, but is almost invisible in the V versus (U − B) diagram. Although the analysis of the true nature of this gap is outside the scope of this paper, and we just want to point out to its presence for further research, the following remarks may nevertheless be of interest. According to the cluster distance and reddening derived in this paper, the absolute magnitude of the gap corresponds to absolute magnitudes, M V , ranging from 1.6 to 1.9, the typical magnitudes of A0-A3 type stars. This location differs from that of other gaps observed in open cluster main sequences, as the hot one for B5-B8 type stars (Mermilliod 1976) or the one for A7-F0.5 type stars (Böhm-Vitense & Canterna 1974) . Now, as mentioned in the Introduction, at about 1. • 1 from NGC 4852 lies the interesting open cluster NGC 4755. The distance of this young (10 Myr) object is near 2.0 kpc (Sagar & Cannon 1995) , which places it at the distance of a farther B-type star group (cf. Section 5) with a similar reddening of 0.41. The Sagar & Cannon photometry leaves no doubt as to the existence of a main-sequence hot gap for M V in the range from −1.75 to −2.1. Another nearby cluster, Loden 694, a young (24-Myr) object as well and located at 1.7 kpc from the Sun (Kharchenko et al. 2005) , also shows a gap in its main sequence, although not very well defined. It should be analysed in a more general context whether it is just a matter of chance to find three clusters with an identical signature or we can relate this high frequency to other factors.
Distance and age
In this section, we discuss how we derived the cluster distance. We exemplify the procedure in Fig. 7 , where the empirical ZAMS of Schmidt-Kaler (1982) has been superposed to the V versus (B − V) and V versus (U − B) diagrams. The ZAMS was shifted the mean cluster reddening and moved vertically to get the best possible fitting by the left envelope of the cluster main sequence. We thus obtained an apparent distance modulus V − M V = 11.90 ± 0.10 in the V versus (B − V) plane. A similar procedure applied to the V versus (U − B) diagram yields 11.60 ± 0.10 and to the V versus (V − R) and (V − I) diagrams, using the respective intrinsic relations from Cousins (1978) , gives 11.90 ± 0.15. In all cases, the error of the fitting was estimated by eye. We adopt the last value as the most probable apparent distance modulus for NGC 4852. After correcting for a visual absorption A V = 3.1 × 0.38 = 1.18 mag, the distance of the cluster turns out to be 1390 +70 −60 pc, about 200 pc larger than the estimate of Carraro et al. (2005) . Since the procedures to get distances in both papers are similar, we conclude, again, that the difference may be the result of the loss (in the Carraro et al. study) of the brightest stars of the cluster.
At the calculated distance and apparent size (Section 4.1), NGC 4852 has a real diameter of at least 5 pc. It is located at a Galactocentric radius of about 7.8 kpc (adopting a value of 8.5 kpc for the solar position) and it is at about 80 pc above the Galactic plane.
The cluster age was derived by looking for the best superposition of solar-metallicity isochrones from Girardi et al. (2000) . There is not a previous metal content estimate for this object, but, since it is evidently a young cluster (cf. Fig. 6 ), we assume that the use of solar isochrones is fully justified. As shown in Fig. 7 , isochrones (solid lines) in the V versus (B − V) and V versus (U − B) planes were shifted by eye according to the specific colour excesses and distance moduli obtained above. Since -because of data scatter -there is no single isochrone embracing the entire cluster upper sequence, we prefer to establish an age range within which we are confident with the estimate. The diagrams in Fig. 7 suggest that NGC 4852 is a very young cluster of age ranging from 40 to 60 Myr, far enough from the age limit proposed by Carraro et al. (2005) . Since the cluster membership among the brightest stars has been well established through several colour indices (including U − B), we conclude that the cluster is not older than 60 Myr and, equally, not younger than 40 Myr.
When comparing the cluster age derived from the isochrone fitting to the earliest spectral type in NGC 4852, which we set in B6-B7 (see the next section), we recall that the expected hydrogenburning phase lifetime of a B6-B7 type star is about 100 Myr (Maeder & Meynet 1989) , again in contradiction to the limit age proposed previously.
To summarize the photometric findings for NGC 4852, we can say that (i) its mean colour excess E(B − V) is 0.38 ± 0.02 (combining the photometric and spectroscopic results); (ii) its distance is near 1400 pc; and (iii) its age is of the order of 40-60 Myr.
S P E C T R A L I N F O R M AT I O N
As described in Section 3, we carried out the spectral classification of 40 stars in NGC 4852, the most extended spectral coverage undertaken on this cluster so far. The results, already presented in Table 5 , are discussed in this section.
First, some words on peculiar stars are in order, since it is to be noted that several of our spectra, 10 out of 40, show chemical peculiarities, as specified in the notes to the table. This introduces a difficult problem concerning the precision of the classification in the Schmidt-Kaler (1982) ZAMS is plotted in its normal location (solid line) and shifted to fit the cluster sequence (dashed line). In the other panels, the dots stand for cluster stars and (+) signs represent stars located behind the cluster. Blue stars cited in the text are numbered. MK system and the exact correspondence with the expected colour indices. It is well established that 10-15 per cent of upper mainsequence stars have atmospheres with anomalies in their elemental abundances (Bagnulo 2003) which, in turn, can modify the colours of the stars. According to Jaschek & Jaschek (1987) , the phenomena displayed in Bp and Ap stars are very complex, thus making any classification scheme open to criticism: there is a discrepancy between the UBV colours of the stars and their spectral types. Other examples of the difficulties in determining precise spectral types of peculiar stars can be seen in Hack (1969) and Shulyak et al. (2009) .
Given the high number of stars with chemical peculiarities found in the present survey, we decided, as a general rule, that the spectral classification be performed by analysing H I and He I lines, following the technical procedures suggested by Jaschek & Jaschek (1987) . According to the preceding discussion, departures from the Table 6 . Comparison between parameters derived from the spectroscopic analysis (S) and the Q-method (Q) for early-type stars in the area of NGC 4852. photometric spectral types are likely to happen among several of our stars. To get an appraisal of the possible differences with our spectral classification, we estimated photometric spectral types through the use of the Q-method for early-type stars (as in Section 4.2), which provides intrinsic colour indices on the basis of a firmly stated reddening slope, with the caveat that the adoption of a slope of 0.72 for the reddening law has to be taken as just an approximation, given the uncertainties of the MK spectral type and the colour index (see Fig. 4 ). Some parameters obtained in both ways are compared in Table 6 . With the exception of stars # 10, # 13 and # 19, all of them characterized as peculiar, we found no dramatic discrepancy between MK and photometric spectral types. The difference for star # 9, which is of emission type, may be attributed to the colour overcorrection due to the presence of an envelope. Finally, it should not be ignored either that undetected companions, unresolved duplicities or fast rotation may affect colour indices as well.
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Bearing this in mind, each star with spectral type was dereddened by assigning intrinsic colour indices following the Schmidt-Kaler (1982) relationship among them, the spectral types and the absolute magnitudes. With this information we computed the spectroscopic parallaxes: colour excesses and individual extinctions, A V , from the spectral types were obtained and used to calculate intrinsic distance moduli and distances as Table 5 shows in a self-explanatory format.
As for information on the specific stars, searching the literature for previous spectral determinations in the area of NGC 4852 we found the following. Star # 1 (HD 112825, Hen 3-845, CP −59 4639) was classified as B1.5IVe (Feast et al. 1957 ), but also as B1/2IV/V without emission (Houk & Cowley 1975) . Our new analysis yielded that it is a B2IIIe star. The distance of this object (Table 5 ) implies that it is not a cluster member. Star # 3 (LS 2867, CD −58 4845) was catalogued as an OB − by Stephenson & Sanduleak (1971) . In our spectra, however, this star showed weak Hβ emission, so we classified it as a new emission object with spectral type B2Ve. According to the new data and results given in Table 5 , it is not related to the cluster. Star # 4 (CP −58 4630) was previously reported as of spectral type B4(V) by Buscombe (1988) ; from our new data, it turns out to be a peculiar star that we classified as B7Vp, being a sure member of NGC 4852 according to its distance. Star # 5 (CP −58 4626) was given the spectral type A2(V) by Buscombe (1988) ; our spectroscopy yielded a spectrum B8Vp. Star # 9 (Wray 15-1039) was classified as an emission star (Wackerling 1970; Stephenson & Sanduleak 1977) ; we confirmed this emission character and gave it a spectral type B5Ve. This star belongs to a more distant group, according to Table 5 . Star # 21 (CP −58 4632) was classified as A0(V) by Buscombe (1988) . We assigned it a spectral type A1V and placed it as a foreground star, that is, it has no relation with the cluster. Star # 10001 (HD 112852) was classified as B8/B9II (Houk & Cowley 1975) ; we set its spectral type as B7III and it is a potential member of NGC 4852. Inspecting Table 5 it is apparent that the evolved stars # 10001 (B7III) and # 36 (A0III) are both at similar distances, but only the first one might be a cluster member, since star # 36 is completely outside the cluster sequence in the main photometric diagrams and its spectral type is too much evolved for the cluster age.
The spectral types allow us to investigate the way in which all these stars are distributed in space; this can be visualized in the plot reddening E(B − V) versus individual star distance (Fig. 8) , where for the sake of clarity only blue stars have been labelled with the corresponding spectral type. 11 stars (those marked as 'm' in Table 5) about 40 pc. There is good agreement between the distance obtained in Section 4.5 and this one from spectral types. Fig. 8 also shows clearly the presence of another (already mentioned) distant star group, composed, in the mean, of earlier B-type stars with distances ranging from 1800 to 2800 pc. This group includes the stars with emission features. In other words, according to our results, the overall picture is the following: NGC 4852 is a star cluster located in front of another, farther, younger, sparse group which may belong to a larger structure that probably includes the clusters NGC 4755 and Loden 694, both at similar distances from the Sun. Our photometric diagrams do not show the presence of other stars of late spectral types together with members of this distant group of B-type stars, which appears alone as if it were formed only by components of an OB association. Fig. 8 also suggests that the E(B − V) excess smoothly increases after a sudden rise near the solar neighbourhood probably produced by traces of the Coalsack nebula at approximately 200 pc (Hube & Finlay 2007) . It must also be pointed out, however, that the fact that stars # 22, # 36 and # 10002 appear with high E(B − V) values, as shown in Fig. 8 , may be the result of typical colour uncertainties among evolved red stars.
It is worth noting that 26 out of the 40 stars in the present survey are B-type stars; this is 65 per cent of the sample, a high number indeed. Three of them are of Be type and seven show some spectral peculiarity, but only two peculiar stars appear related to NGC 4852. According to the distances listed in column (8) of Table 5 , none of the emission stars belongs to the physical group of NGC 4852; instead, they share a similar location to other B-type stars, thus becoming members of an extensive star formation event behind the cluster. In the last column of Table 5 , these stars are flagged as 'OB'.
Finally, we want to note that there are, at the top of the (U − B) versus (B − V) diagram, two blue stars which are extremely faint, stars # 925 and # 943. According to their positions in all the photometric diagrams, these objects are serious candidates to become foreground white dwarfs not related to NGC 4852.
C O N C L U S I O N S
We have performed a photometric and spectroscopic analysis in the region of the open cluster NGC 4852.
